Funded Research Projects for FY 94-95

TITLE: Bi osci ence Research Center

INSTITUTION: Mont ana State University

DEPARTMENT : Pl ant Pat hol ogy
RESEARCHERS : Don Mat hre
AMOUNT FUNDED: $200, 000
OBJECTIVES:

1) Provi de financial support for the construction and/or
equi ppi ng of the Bioscience Research Center which will be an
addition to the Plant G owth Center

TITLE: Devel opnent of Inproved Barley Cultivars for Montana
INSTITUTION: Montana State University

DEPARTMENT : Pl ant and Soil Sciences

RESEARCHERS : Tom Bl ake

COOPERATORS :

AMOUNT FUNDED: $60, 000

OBJECTIVES:

1) To continue the devel opnent of |owinput, inproved feed
quality 2-rowed barley varieties for Montana.

2) To continue the initial devel opnment of an entirely novel
class of malting barley varieties.

3) To rel ease MI860756 (feed) and Mri40523 (nalt) if
i ndustry approves and conditions warrant.

4) To test all reasonable barley and oat |ines for
recomendation to Montana snmall grains producers.



TITLE: W nter Wheat Breedi ng/ Genetics

INSTITUTION: Montana State University

DEPARTMENT : Pl ant and Soil Sciences
RESEARCHERS : Phi | Bruckner

COOPERATORS : Doug Hol en and Lou Kui fu
AMOUNT FUNDED: $60, 000

OBJECTIVES:

1) Devel op i nproved cultivars of w nter wheat adapted to
Montana climatic conditions and cropping systens, which
possess superior grain yield potential, w nterhardiness,
adequat e and durabl e pest resistance, stress tol erance,
superior agronom c characteristics, and end-use qualities.

2) Advance early-generation segregation bul k popul ati ons and
eval uate derived lines at Research Center |ocations under
heavy natural and enhanced sel ection pressure for w nter
survival, and wheat stem sawfly, wheat streak npbsaic virus
(WBW), Russian wheat aphid (RWA), and stemrust resistance to
identify and sel ect favorable plant types for further testing.

3) | nvesti gate environnental, genetic, and managenent
factors which influence wheat productivity and end-use in
Mont ana i ncludi ng 1994 projects: incorporation of new sources

of stem solidness and WSV, genetic diversity in sawly

popul ati ons, genotypic variability for preharvest sprouting
susceptibility,critical w nter wheat overw nter survival, and
wheat gene pool relationships to guide hybridization strategy.

4) Coordi nate Montana statew de wi nter wheat variety testing
program and provi de | ongterm performance data necessary for
cultivar rel ease decisions, variety recommendations, and
producer nanagenent deci sions.

TITLE: Spring Weat Breeding and Cenetics

INSTITUTION: Montana State University



DEPARTMENT : Pl ant and Soil Sciences

RESEARCHERS : Lut her Tal bert and Susan Lanni ng
COOPERATORS : Charles McGuire and Jack Martin

AMOUNT FUNDED: $60, 000

OBJECTIVES:

1) To devel op spring wheat varieties for Montana. In

particul ar,we are developing varieties wwth the foll ow ng
attri butes:

a) Sawmfly resistant varieties with superior agrononc
and end-use properties.

b) O her varieties for Eastern Montana.

c) Hard white spring wheat varieties for Mntana.

d) Varieties with conbinations of the above attri butes.

2) To manage the varietal testing programfor spring wheat
i n Mont ana.

3) To inprove the end-use quality of Montana spring wheat.

4) To provide information and materials to insure the
| ongt erm productivity of the Montana spring wheat breeding
pr ogram

TITLE: Eval uation of various materials and practices
contributing toward econonmi ¢ crop production under
fl exi bl e, continuous and ot her cropping systens in
Mont ana

INSTITUTION: Montana State University
DEPARTMENT : Ag Experinment Station Research Centers

RESEARCHERS : Research faculty nmenbers at the foll ow ng
Research Centers:

1) Central Ag Research Center, Mccasin

2) Eastern Ag Research Center, Sidney

3) Nort hern Ag Research Center, Havre

4) Nort hwestern Ag Research Center, Kali spel



5) Sout hern Ag Research Center, Huntley
6) Western Triangle Ag Research Center, Conrad

COOPERATORS :

AMOUNT FUNDED: $60, 000

OBJECTIVES:

1) To evaluate the effects of differing systenms on crop and
vari ety performance under diverse environnments represented
across the Montana Ag Experinment Station - Research Center
net wor k.

2) To evaluate the potential fit of other materials,

concepts and techniques with various cropping systens
enpl oyed.

TITLE: Consol i dation of the Plant, Soil and Environnent al
Science Cereal Quality and Nutrition Laboratories

INSTITUTION: Mont ana State University
DEPARTMENT : Pl ant and Soil Sciences
RESEARCHERS : C. Walt Newran and Rosemary K. Newnman

COOPERATORS : Thomas M Coy

AMOUNT FUNDED: $53, 000
OBJECTIVES:
1) Identification, justification and purchase of |aboratory

equi pnent necessary for the establishnent of state-of-the-art
| aboratory for the purpose of research and devel opnment with
Mont ana cereal crops.

2) Devel op a descriptive brochure of the proposed

consol idated | aboratory to be used in advertising, pronotion
and fund raising canpai gns for mai ntenance and conti nued
support of the new facility.

3) Det erm ne the space requirenents |ayout and design for
t he consolidated | aboratory.



TITLE: Devel opi ng Met hods for Prevention and Control of the
Wheat Curl Mte and Wheat Streak Msaic Virus

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy

RESEARCHERS : Dr. Jack Riesselmn, Dr. G eg Johnson, Dr. Sue
Bl odgett, Dr. Phil Bruckner, and Dr. Luther
Tal bert

COOPERATORS :

AMOUNT FUNDED: $44, 000

OBJECTIVES:

1) Vari etal eval uations of wheat streak npsaic (WSM
t ol erance

A Determine the yield of Montana's predom nant spring
and wi nter wheat |ines when naturally infected with WSIW.
B. Eval uate WBMW severity in line rows of Judith,

Wnalta and Sawfly resistant |lines that exhibited tol erance
in 1993.

2) Ent onol ogi cal | nvestigations
A Identify and determne the relative inportance of
oversumering reservoirs for (WM wheat curl mte
and WBW.
B. Eval uate cultivar resistance to the WCM and
correlate this to WBMW reactions utilizing
synpt onol ogy and yi el d paraneters.
C. Ascertain efficacy of soil applied insecticies.

3) Cereal breeding program
A | dentify nol ecul ar markers for WM 1, resistant gene
for WBW and transfer the gene into adapted Mntana
w nter and spring wheats by conventional and nol ecul ar
t echni ques.

TITLE: Wheat Stem Sawfly Managenent

INSTITUTION: Montana State University



DEPARTMENT : Ent onol ogy and Pl ant and Soil Sciences

RESEARCHERS : Wendell Morrill, Gegory Kushnak, and Phi
Bruckner
COOPERATORS : Dean Fol kvord, Three Forks, MI

Jim Snel zer, Power, Ml
Leo Sonerfeld, Power, MI
Dr. Anwar Abd-El fattah, Ri chnond, VA

AMOUNT FUNDED: $42, 000
OBJECTIVES:
1) Identify active conmpounds in oats that kill sawflies.

2) Monitor sawfly resistance in solid stemed w nter wheat.
3) Determ ne effects of juvenile hornobnes on sawfly bi ol ogy.

4) Monitor activity of parasites that attack sawflies.

TITLE: Val ue- Added Processi ng and Product Devel opnment for
Mont ana Wheat and Barl ey

INSTITUTION: Mont ana State University
DEPARTMENT : Pl ant and Soil Sciences
RESEARCHERS : Rosenmary K. Newman and C. Walt Newran

COOPERATORS : Dr. Dale R dark, Dr. R Tom Ramage, and
Dr. Phil Bruckner

AMOUNT FUNDED: $42, 000

OBJECTIVES:

1) To investigate the use of Hard Wiite Wnter Wheat (HNW,
separately and in conbination with selected barley flour and
vital wheat gluten for foods directed toward export markets.
2) To devel op food uses for high-anylose barley for

application in snack foods with glucose-|lowering properties.
(We are seeking co-funding from Ross Laboratories, Colunbus OH



and ConAgra, Omaha NE.)

3) To explore the use of a concentrated barley (Barley Trim
in food products.

4) To determ ne the effects of various processing techni ques
on chem cal conposition and physical properties of selected
wheat and barley cultivars.

TITLE: Acqui sition of Cereal Gain Plot Conbine

INSTITUTION: Montana State University

DEPARTMENT : Nort hwest ern Ag Research Center
RESEARCHERS : Leon E. Wlty and Bob Stougaard
COOPERATORS:

AMOUNT FUNDED: $25, 000

OBJECTIVES:

1) (btain cereal plot conmbine with the technology to acquire
grain yield, percent grain noisture, and test weight data in
the field.

TITLE: | npact of Plant Disease on the Ability of Producers
to Comply Wth the Residue Conpliance Program

INSTITUTION: Montana State University
DEPARTMENT : Pl ant Pat hol ogy
RESEARCHERS : Don Mathre, Bill Gey, and Geg Kushnak

COOPERATORS : Jack Martin, Bob Johnston, Luther Tal bert, Phi
Bruckner, and Tom Bl ake

AMOUNT FUNDED: $21, 000

OBJECTIVES:



1) Determ ne the effect of residue conservation on the
devel opnent and inpact of plant di sease on spring wheat and
barl ey production.

2) Determ ne the susceptibility of currently grown w nter
wheat , spring wheat, and barley cultivars to residue-borne
pat hogens.

3) Evaluate the lines of winter wheat, spring wheat, and
barl ey currently under devel opnent for their disease reaction
to residue-borne pathogens.

TITLE: Control of Cereal Rusts in Mntana

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy

RESEARCHERS : Dr. Marei ke R Johnston

COOPERATORS : Dr. Luther Talbert and Dr. Phil Bruckner
AMOUNT FUNDED: $20, 200

OBJECTIVES:

1) Stemrust: Mintain and inprove |levels of stemrust
resi stance in Montana spring and wi nter wheat cultivars and
breedi ng | i nes.

2) Stripe rust: Miintain |levels of stripe rust resistance
in all spring wheat cultivars recomended for the western part
of the state. Incorporate and i nprove stripe rust resistance
of winter wheats recommended for the sane area. Localize
known resi stance genes agai nst stipe rust of barley.

| ncorporate resistance into Montana adapted materi al s.

3) Survey virulence of naturally occurring races of stem and
stripe rust on wheat and barl ey.

4) Col |l ect and preserve | arge anounts of inoculumfor use in
screeni ng nurseries and greenhouse work for both pathogens.



TITLE: Russi an Wheat Aphid: Devel opnent of Small Grain
Resi stant Varieties and I npact on Drought Stressed
G ains

INSTITUTION: Montana State University

DEPARTMENT : Ent onol ogy and Pl ant and Soil Sciences

RESEARCHERS : Dr. Geg Johnson, Dr. Phil Bruckner, Dr. Luther
Tal bert and Dr. Tom Bl ake

COOPERATORS : Mar k McLendon, Susan Lanni ng and Rhoda Burrows
AMOUNT FUNDED: $20, 000
OBJECTIVES:

1) Cereal Breeding Prograns
A Devel op RWA-resi stant wi nter wheat cultivars that
are adapted to Montana.
B. Devel op RWA-resi stant spring wheat cultivars that
are adapted to Montana.
C. Devel op RWA-resi stant barley cultivars adapted to
Mont ana.

2) Ent onol ogi cal | nvestigations

A. Determ ne the effects of RWA on water stressed
spring gr ai ns.
TITLE: Control of Cereal Rusts in Mntana

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy and Pl ant and Soil Sciences
RESEARCHERS : Dr. Marei ke R Johnston

COOPERATORS : Dr. Luther Talbert and Dr. Phil Bruckner
AMOUNT FUNDED: $18, 000

OBJECTIVES:



1) Stemrust: Mintain and inprove |levels of stemrust

resi stance in Montana spring and wi nter wheat cultivars and
breeding lines. Provide barley breeding programwth sources
of resistance to stemrust.

2) Stripe rust: Mintain |evels of stripe rust resistance
in all spring wheat cultivars recomended for the western part
of the state. Incorporate and inprove stripe rust resistance
of winter wheats recommended for the sane area. Localize
known resi stance genes agai nst stripe rust of barley.

| ncorporate resistance into Montana adapted materi al s.

3) Survey virulence of naturally occurring races of stem and
stripe rust on wheat and barl ey.

4) Col l ect and preserve |arge anmounts of inoculumfor use in
screeni ng nurseries and greenhouse work for both pathogens.

TITLE: Effect of Chloride Fertilization on Spring and
Wnter Wheat Varieties

INSTITUTION: Mont ana State University

DEPARTMENT : Sout hern and Eastern Ag Research Centers
RESEARCHERS : Ri chard Engl e and Joyce Eckhof f
COOPERATORS :

AMOUNT FUNDED: $17, 200

OBJECTIVES:

1) To determne the effect of C fertilization on grain
yield, kernel weight, rate of kernel growh, and grain-till
duration in several spring and winter wheat varieties under a
w de range of environnents.

2) To determine the effect of G on |eaf diseases and
di sease-1i ke synptons in wheat.

3) To provide a O fertilizer recommendati on programto
Mont ana producers by devel opi ng a dat a-base on yield response
frequency to O as affected by soil and plant O |evels.



4) To determine if C fertilizer can enhance production of
durum and barl ey.

TITLE: Ef fect of Starch Digestion Rate on Feedl ot
Performance and Site of Starch Digestion by Beef
Cal ves Fed Hi gh Concentrate Diets

INSTITUTION: Montana State University

DEPARTMENT : Ani mal and Range Sci ences

RESEARCHERS: Jani ce Bowman

COOPERATORS : John Pat erson, Tom Bl ake, Ken Bryan and Ti m
M | ner

AMOUNT FUNDED: $14, 200

OBJECTIVES:

1) To eval uate feedl ot performance of cattle consum ng high
grain diets differing in rate of starch digestion

2) To evaluate site and efficiency of starch digestion in

beef cal ves consuming high grain diets differing in rate of
starch di gestion.

TITLE: Eval uation of Cenetic Diversity Measures in \Weat
INSTITUTION: Montana State University
DEPARTMENT : Pl ant and Soil Sciences

RESEARCHERS : John M Martin

COOPERATORS : Lut her Tal bert
AMOUNT FUNDED: $12, 500
OBJECTIVES:

1) Construct neasures of diversity anmong spring wheat
parents based on a) agronomc and quality traits; b) kinship



coefficients; and c) nol ecul ar markers.

2) | ncrease the seed of about 50 progeny lines from each of
12 crosses to be used in a replicated field trial in the
following field season

TITLE: Anal ysis of Factors Influencing Mntana Wheat and
Barl ey Producers Consideration of Alternative Uses
For CRP Lands When Contracts Expire

INSTITUTION: Montana State University

DEPARTMENT : Soci ol ogy and Ag Econom cs

RESEARCHERS : John Saltiel, James B. Johnson and John Antle
COOPERATORS :

AMOUNT FUNDED: 7,500

OBJECTIVES:

The focus of this research is on the incorporation of survey
data on post-contract intentions of CRP contract holders in
nodel s designed to predict what Montana contract hol ders
post-contract decisions will be. Specifically, we propose to:

1) Anal yze the intentions of current Montana CRP contract

hol ders for disposition of |ands when contracts expire. These
estimates will be contrasted with estimtes of intentions
obtained in previous years.

2) I dentify the resource endowrent characteristics of
contract hol ders which are nost likely to have an effect on
post-contract |and use decisions. Evaluate the role of net
returns to | ands on post-contract |and use deci sions.

3) Specify and test nodels of the post-contract decision
maki ng process.

TITLE: Computer Systemfor Small Grain Variety Information



INSTITUTION: Mont ana State University

DEPARTMENT : Agronony and Pl ant and Soil Sciences

RESEARCHERS : Gregg R Carl son

COOPERATORS : Howard F. Bowman, Patrick F. Hensl eigh and WI I
Lani er

AMOUNT FUNDED: $6, 750

OBJECTIVES:

1) To devel op a functional prototype conputer system
providing small grain variety information and deci si on support
assi st ance.

2) To denonstrate and test the systemw th research,

ext ensi on, and agri busi ness personnel and key producer
clientele.

3) To eval uate the potential for subsequent future
distribution of a refined system package.

TITLE: Legunes As Fal |l ow Repl acenment in Rotation Wth
Dryland Spring Wheat and Saffl ower

INSTITUTION: Montana State University

DEPARTMENT : Eastern Ag Research Center

RESEARCHERS : Dr. Joyce L. A Eckhoff, Dr. Jerald W Bergman
COOPERATORS :

AMOUNT FUNDED: $6, 000

OBJECTIVES:

1) To eval uate common yel | ow sweet clover and bl ack medic as
a source of nitrogen for dryland spring wheat and saffl ower.



2) To eval uate common yel | ow sweet clover and bl ack nmedic as
a ground cover follow ng harvest of dryland spring wheat and
saf f | ower.

TITLE: Conparison of Hard Red or Hard Wiite Wnter Weat,
Wnter Spelt and Wnter Triticale for Protein
Quantity and Quality as Affected by G ow ng Season
Envi r onnent

INSTITUTION: Montana State University

DEPARTMENT : Agr onony

RESEARCHERS : G|l Stallknecht and Ken G | bertson

COOPERATORS : Gregg Carlson, Joyce Eckhoff, G eg Kushnak,
David Wchman, Pat Carr, Neil Riveland, Al
Schneiter, Anthony Thil nony, and Steve Zw nger

AMOUNT FUNDED: $4, 500

OBJECTIVES:

1) To conpare the percent grain protein of hard red, hard
white winter wheat, winter spelt, and winter tritical e when
grown under differing grow ng environnments.

2) To conpare the individual am no acid conponents of the
protein fromthe winter cereal crops as affected by grow ng
envi ronnent s.

3) To develop a protein quality and quantity data base that
can be used to accurately conpare crops for conparative
nutritional val ues.

4) To establish winter hardi ness paranmeters for the
al ternate cereals.

TITLE: Fall Seed Dormancy in Barley

INSTITUTION: Montana State University



DEPARTMENT : Agr onony
RESEARCHERS: David M W chnman

COOPERATORS : Gregg R Carlson, Geg D Kushnak, Pat F.
Hensl ei gh

AMOUNT FUNDED: $2, 000

OBJECTIVE:

To determine the relative post harvest seed dormancy of barl ey
varieti es.



